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Announcement of Interest to 
Prospective “WACO-Xen” 0X5 Purchasers 


The end of new 0X5 motored ships 
is about 120 days away. Those 
who are wise and appreciate this 
fa<-t will exert every effort to {ret 
their AVACO from existi7i{r stocks 
— to assure their ownierslup vhcji 
Spi-iiiK and ideal Hyinff weathei' 
retui-ns. 

WACO HEAl^KRS reinenihei'inK 
the <-onditions that existed dui'iuff 
the ho<-tie sprinfr, summer and fall 
of this year — wlieti no manufactur- 
er eonid delivei' <oiough planes — 
are takiii{r stocks of the- WACO 


Ten at the rate of five daily and 
an\- of them eati stipply you with 
this leader in the eommereial field. 
De<-ide to buy now — don’t wait and 


The oiJixntunity now prevails for 
y<m to K‘‘t the most exeeptional 
0X5 motored .ioh on the market at 
the same old produetion jn'ice — no 
inerease due to exhaustion of motor 
supply. WACO Dealei-s will have 
them. Investis-ate and buy now — 
rath<-r than wish you had next 
sjn'iiur. 


or lanJ iiilf hn, 


A|ii>r»vp,l Ty|.p ( 




''AIRPLANES' 

MANUFACTURED BY ADVANCE AIRCRAFT COv TROY, OHIO 
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says . . . 


(Clarence (Chamberlin 



WESTERN 

] 

Rscssesd at It 

UNION 

eSroadwaj, NewYofh*tfSi^ " 



ND155 47 NL. AKRON OHIO NOV 7 
FAIfiCHILi:. AIRPLANE VF'- CORPORATION. 

FAfiriNCDALE NY., 

RPKIVEr OK FOUR THIRTY PLANE ANP MOTOR PERftcT EVERY ONE' 

celighteh ,1TB pebfobbjece. COWOBT 0» IR,p 

FILES THUS SBO. 5T0«. IITB POOR VISIBILITIES FOJPD SHIPS 
REIARBABLE STABILITY EXCELLENT FOR NAVIGATION IN BAD FEATHER . 
NCCOOH FIELD THE EIGHT. DETROIT NINTH AND TENTH CHICAGO THE 
ELEVENTH. 

CLARENCE P CHA'.BERLIN. 


A.1TER ALL, the best 
eriierion of true merit ia Public 
Opinion. Wlierevcr you go you 
will find praise for tbc Fuirrliild 
'%V]I-Purpoae” Muuoplane. Pilots 
like it because it was designed 
by an organization witb a back- 
ground ofseven years’ flying expe- 


rience. Executives like it because 
it can be used fora greater variety 
of money-making pur|>08es tlian 
anyotber’plaue. The public likes 
it because IT admires sureess, and 
the Fairchild Monoplane is built 
by the fastest^rowing organiza- 
tion in the aeronautic industry. 


The Fairchilil "AII‘Purpo»e'' Mooo|Alanr is a cal>in oP llic IGOO-poiinil pavloati clase. 

It in.»rt>a»lra unu,.ual relinciocnts, such as wines ahiefa can be folded in two minules 
by Iwo men, three wide doors Air easy entranet*, eaeeptionally wide safely |;lass wind.iws, 
comfortable seals which <|uickly folil out of the way for fretghl carrying or photography, 
adjustable pilot seat, seri'o brakes in <lural disc wheels, an impruvtsl typi* of o1a*o on<l spring 
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The Consolidated Courier ! 

/V SPECIAL convertible type. u>in« tbe Wri^t WKirliivind errgine. daigned to provide the following: complete dual ceo 
■Cx tiol for truning end practice Bying, pat&enger carrying, ctunlr of every sort, cross-country flying (with remaAiUe 
aULty to get in and out of small Gelds), gunnery practice both fixed and flexible, ^servation missions wi^ radio. These 
conditions may be had either as a landplane or as a tingle float seaplane. Cockpits are very roomy and comfortable, with s 
large baggage compartment. Controls and installations in both co^pits are so arranged that either may be made quite clear 
for any desired purpose. 

TME CONSOLIOATEO COURIER is a proven, developed airplane. It is fast, very airworthy and it embodies (be 
same features which have enabled its predecessors, the CONSOLIDATED TRUSTY and CONSOLIDATED HUSKY. 

to btdld such an unprecedented record for sefety and durability in long service by the Army Air Corps and the Niril 

Air Service in training (Rations. CONSOLIDATED TRUSTY. HUSKY and COURIER parts are i.ractieilly 

all identical, making spares interchangeable. 



The Consolidated Husky 

£>csrgned and conso'uceed by 

CONSOLIDATED AIRCRAFT CORPORATION 

BUFFALO, NEW YORK 
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Standard J-x Airplanes 

completely rebuilt and recovered with fac- 
tory rebuilt 0X5 engines, set up, test flown, 
and ready for fly away delivery - $1000.00 

Standard J-1 Aii^lanes 

with guaranteed overhauled H!mo Model 
“A” motors .... $1500.00 


DeHaviland Air Mail Planes 

500 lb. pay load 

with Liberty motors $2500.00 to $5000.00 

Douglas Air Mail Planes 

1000 lb. pay load 

with Liberty motors - - $5500.00 

Orioles 

with 180 h.p. Hispano Suiza motor installed $1500.00 
wonderful performance, three place. 

1X50 

0X5 engines factory rebuilt - - $350.00 

0X5 engines government overhauled - $250.00 


Learn To Fly - $100.00 

Oldest and Largest Flying School in the Country 
The Ninth Year of Our School 

Write for new free catalogue 

Robertson Aircraft Corporation 

St. Lenis Flying Field 
Anglum, Missevri 



AVIATION GASOLINE 

and Stanolind 

AERO OIL 

are the choice of an increasing number of 
pilots throughout the middle^west. It tells 
that these products were developed espe- 
cially for aviation purposes with the inten- 
tion of making always available a fuel and 
a lubricating oil that would enable the air- 
plane engine to do its best. 

This company justly is proud of the en- 
viable record made by its two aviation 
products. With thousands of flying hours 
to their credit, never has there been a single 
engine failure traceable to faulty combus- 
tion or improper lubrication. 

STANDARD OIL COMPANY 

Qerteral O0icn: 910 £k>uth Michigan Avenue, Chicago 


A complete guide to 
the aircraft industry 




break i 
swered at all, are ; 
efficiency and money 


questions whi 
and which if j 
wasteful of tin 


'ers, is invaluable 
tion for aircraft 
jrchasing officers; 

3 clubs, tech- 
d libraries; writers 
and editors, and everyone seeking facts 
regarding American aviation. Here is a 
mailing list such as every live sales mana- 
ger has long desired for covering the 
whole aviation field. 


this Boohlet' 

O UR Aviation Manual, its contents re- a) 
cently revised, has been sent to many 
aviation enthusiasts in the middle west. 
Everyone who has seen a copy, comments 
upon the thorough manner in which the 
booklet covers its subject. 

The Aviation Manual contains descrip- 
tions of many types of airplanes and air- 
plane engines. Qualities essential to fuels 
and lubricating oils suitable for aviation 
purposes are discussed at length. Also in- 
cluded in the booklet are valtiable maps, 
showing air routes and landing fields. 

A copy of this booklet will be sent free 
upon request to persons interested in avia- 
tion. Nearly every phase of this most mod- 
em means of transportation is completely 
discussed. And in addition, the Aviation 
Manual tells why 


Stanolind 


American Aircraft Directory 


A comprehensr 
and towns of < 
products, officers and ; 
trade directory by pr 
other things covered i 


parts and materials; officers and managers 
of airplane, accessorv and operating com- 
panies. together unth their producM or 
activities: principal officers of national, 
state and local aero organisations: per- 


sonnel of the U. S. governmental depart- 
ments having to do with procurement and 
supervision of government airplanes and 
their operations. It contains numerou.' 
photographs and other illustrations. 

Send for your copy today. 
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C<AN the business value of safe 
flight be measured in dollars and 
cents? The public is answering 
that question every day. Here 
are typical answers. 

The safety and reliability of the 
air mail has led one company at 
least to send all its first-class mail 
destined west of Omaha by air- 
plane. Special letterheads have 
been designed so that envelopes, 
stamps and letter weigh less than 
a half-ounce and may be sent for 
10 cents. 

The safety and reliability of 
the London-Paris service has 
brought insurance rates on mer- 
chandise to one-third the rale on 
the same merchandise carried by 
train and boat. 

So much for mail and mer- 
chandise. How about passengers? 
Here is a leaf from our own 
experience. 

Without advertising, without 
promotion work of any kind, 
13,000 men, women and children 


Visible safety was the only in- 
ducement offered Detr«<iters to 
come out to Dearborn for a “hop." 
13,000 came in one summer — sa 
average of a hundred a day for 
the four summer months. 

As you probably saw in the 
newspapers — for it attracted 
nation-wide interest — one man 
brought his wife and ten children 
and took them all up together for 
a grand family ride. You maybe 
sure he was convinced o! safety. 

Safety brings business. Safet)' 
keeps the planes flying '' ith p>>' 
loads. Safety is the bes: adver- 
tisement an operator cn i have. 
That is why safety is alv ays the 
first consideration in et.rythiag 
connected with the desl^. selec- 
tion of materials and con>TUction 
of the Ford all-metal, tn- :'otored 
transport. 

The Stout Metai. Airpi -n's 

DMjian o/ FarJ Meter Cer peeS 
Dearborn, Michigai' 


FLIGHT 


came to the Ford airport at Dear- 
born for flights over Detroit last 
summer. 

Most of them were Detroiters. 
They saw the big, all-metal Ford 
transport over Detroit every day 
— several times a day. For one 
thing, it looked safe. For another, 
its regular reappearance over De- 
troit, hour after hour, day after 
day, was absolute evidence that 
the plane was safe. 


THE 

BUSINESS 
VALUE OF 
SAFE 
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H After a Five Month’s 1 
Tour of America H 



”/ 


i European 


ning of the fivc-plac 


3rougham, luxurious 
ce, the cabin is complete- 


Ameriean 
eommereial t 
but the Ryan Brougham 
has them all beat for per- 
formance and all around 
good quality. " 

E. H. CHASELING, ALAe.E. 

(Imlimir ef Aero. £kgrs.} 
Sydney. Australia 


and effectively insulated from eneine- 
and propeller noises. Chairs are deep 
cushioned and comfortable. The CWO' 
large doors provide easy access to the 
roomy cabin. Visibility is peifeci, 
with comfort, speed, safety and scam- 

Ownership of a Ryan Brougham 
assures you of the utmost in a mod- 
ern airplane. Wright Whirlwind 
equipped, J9.700 at San Diego. 


Tie- B. F. MAHONEY AIRCRAFT CORPORATION, San Diego 
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NICHOLAS-BEAZLEY AIRPLANE CO., INC. 

264 North St. Marshall, Mo. 
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T hese five words express 
the platform and gov> 
eming principle of the re> 
search program now under 
way in the shops, laborato> 
ries and draughting rooms 
of The Glenn L. Martin Co. 
No element of design — no 
detail of construction — no 
item of material is being ap> 
proved for further \ise with- 


out re-study and scrutiny 
and an exhaustive search 
for something better, even 
though the margin of the 
particular improvement 
achieved may seem in itself 
insignificant. 


table and far-reaching ad- 
vances in the art of aero- 
nautics are taking form. 



I THE GLENN L . MARTIN COMPANY 


CLEVELAND. OHIO 
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DEPENDABLE ENGINES 


The distance of a Trans-Pacific hop is daily 
flown by “Wasp” engines with the 
Transcontinental Air Mail 


More than 4,000 miles daily is the routine performance of the 
“Wasp" equipped Boeing mail ships. Over plain and desert, 
the high Rockies and Sierra Nevadas, through heat and cold, 
rain and fog. the modem “Pony Express" carries on. 

This difficult mission requires the utmost skill and daring of 
the pilot and the finest equipment. The success of the Trans- 
continental Air Mail is the outstanding feature of American 
commercial aviation. 


PRATT ^WHITNEY AIRCI^AFT CO. 

HARTFOnO CONNCCTICUT 


Complete 

EQuipment 

Poiris 
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Ryan>Siemens Airplane 
Engines are Ball & Roller 
Bearing Throughout. 


An ECONOMIC Poiver Plant 
Serving Commercial Aviation 


Si 


AERONAUTICAL 

CORPORATION 


San Dic^ - C€di^omia 



T «E RYAN -siemens AIR- 
PLANE ENGINE FILLS AN 
ECONOMIC NEED IN COM- 
MERCIAL AVIATION by provid- 
ing 5, 7 and 9 Cylinder Radial Air- 
cooled Engines, light in weight and 
developing 70, 100 and 125 H. P. 

These engines [known in Europe as the 
Siemens-Halske}. . .are a sturdy sim- 
ple type, thoroughly proven over a 
period of thirteen years and perfected 
by 7,000,000 miles of actual flying. 

T. Claude Ryan, president of the 
Ryan Aeronautical Corporation, now 
offers the Ryan-Siemens Airplane 
Engines under exclusive manufactur- 
ing and distributing rights in the 
United States and its insular posses- 


appravei b> U. S- Pojt Offce 
all contract Air Mail Lines. 


Prompt Delivery in any Quantity 

RYAN AERONAUTICAL CORE 

San CalipamuL 



U t'. \Verster 


Aeronautical Magazine 
R. SiDSET Bowes-, Jh. 
BiCBiRD M. Mock 

radmtenl Editor 
Albert F- Ml-llaot 
David J, Leisk 


her 5. 1927 No. 23 


Index to Contents 








The Ryan Brougham 

Poivered With W'ripht “Whirlwind” 

200 hp. Engine 

Equipped With 

SCINTILLA 

A i rcra ft Magn etos 



SCINTILLA MAGNETO COMPANY 
SIDNEY, NEW YORK 

Contractors to the U. S. Army and Navy 
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THE NATIONAL GUARD UP-TO-DATE 



The Curtiss 0-11 “Falcon” 


Time was when the National Guard was considered more or 
less as a “home-town outfit.” Not particularly well equipped, — 
chiefly of value, perhaps, in local emergencies, strikes, riots. 

Then came the World War — and these same National Guard 
units, in spite of the handicaps of insufficient training and equip- 
ment, blossomed overnight into first-class fighting units — writing 
their history-on the battle-fields of France in glorious fashion. 

Today the National Guard, efficiently organized, well trained, 
properly equipped, is an extremely important part of our scheme 
of national defense. And like all up-to-date military organizations 
it has taken to the air. 

Deliveries are now being made on a quantity order of Curtiss 
0-11 “Falcons”, built for exclusive use of the National Guard. The 
"Falcon" is the machine which is being supplied in large quantities as 
the standard two-.scatcr observation and attack plane of the U. S. 
Army Air Corps. 


The CURTISS AEROPLANE 
Offices: 

Garden City, N. Y. 



AND MOTOR CO., Inc. 
Factories: 

Garden City and Buffalo, N. Y 


L 
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Air Speed Indicators 

P EIilDlilCALLV THE newspapers announce that a 
••-itail Proof” plane has been developed and com- 
jiarativ. '.y speakiiig there is some truth in their state- 
Bciils. \Vlint is really meant is that planes can now be 
kept miller control after they have reached their stalling 
>l<e<1 and though they sink rapidly they will not necesn 
sirily go into a spin and they can be brought back to 
Syiiis Sliced by a comparatively gentle glide. This con- 
inl at sjiocds below stalling has been attained by proper 
mljustmcnt of centers of weight to fixed surface areas 
and hy i-cfincinents in the size and location of the con- 
irol siiriaees. Developments such as the Handley Page 
slotted ailerons have still further accentuated the possi- 
bilitv (if control below stalling speed. In addition to 
this wiinr curves have been developed with high stalling 
jiiKles and as a result it is now possible to build planes 
zhich will be flying in a level position and under appar- 
ent control but which actually are settling so fast that 
they would crash badly unlc.«s their forward speed was 
beteasfil before they reached the ground. 

Shock absorbers with larger travel can be developed 
to meet these new conditions but no matter how far the 
det'cloiuncnt is carried airplanes will always have to 
have a cortain amount of forward speed and falling 
below this speed will cause serious dangers. Various 
••smiinr ilcvices have been tried with more or less sue- 
tesihut the air speed indicator remains the fundamental 
isd miiit imftorlant aid to the pilot in determining 
zhethev he is flving at a safe speed. 

I'ntoi liinately. however, the air speed indicator has 
not been brought to a point where it can be absolutely 
relieil imon. One droj> of water or one fly in the pitot 
tnhe put. it out of commission and yet this instrument 
i« the i-'iiof giiidc to the pilot in the “Stall Proof” 
plane. In view of this it seems high time to con- 
ffntrair- .>i; the development of this instrument which is 
aoedKcii-ially a safeguard to the modem plane. 

Tlie Muffler Question 

O CC.tSIONALLY ROSIE indignant aviator writes 
i that he has been stopped from operating out 

of some tleld or lake because the neighboi-s had elnbb^ 
loselhc and decided that his plane made so much noise 
that it as a piihlie miisanee. The aviator feels tliat a 
(treat n mig has been done to him and to the cause of 
aviation .and that something ought to be done to make 
the more reasonable. 1^11 fortunately the public 

st;i' in the majority and in this ease they 
happen m Ije right. Airplanes with high speed pro- 
pellers •.m perhaps never be made entirely quiet but 
nmeh <■ n be done and. in certain planes, is done, to 
lessen ( ,e nuisanee and ultimately airplanes will be 
quieted hi=t as automobiles have been quieted. The 


sooner this is done the better for it will bo a serious mat- 
ter if those who do not fly me to consider airplanes 
a nuisance because of their noise. Already there has 
been considerable objection to airports on the ground 
that they injure the value of neighboring residences and 
unless mufflers or long exhaust jiipes arc put on planes 
this impression will gain a widespread liold. 


The ^'^adhington Conference 

T here are going on this week at Washington, D. 

C., a scries of conferences which arc of the great- 
est importance to the progress of etvil aviation. They 
are being held under the auspices of tlie aeronautics 
branch of the Department of Commerce and the object 
is to ^cuss what has been learned during the past year 
and to lay out plans for what will be done during the 
coming year. As far as the general public is concerned 
there will probably be nothing very spectacular about 
the conferences, but to those who arc really aware of 
what is going on on the inside of the aeronautic indus- 
try they are of paramount interest. 

During the past year the Department has been build- 
ing up an organization which can conduct stre-ss anab'- 
sis and check details of design. They have also built 
up a personnel for the inspection of airports and the 
lieen-sing of pilots. The questions before the conferences 
this year will deal with the details of the rule.s under 
which this organization will operate, bnt underlying it 
all will be a broader (iiseus-sion of whether it is for the 
best interests of commcreial aviation to enforce the laws 
with greater strictness. During the latter half of the 
year the laws and regulations have been in actual ope- 
ration hut there has not been time tn apply them to 
every one. There is a general feeling, among those wha 
knew, that many production types of pianos have not 
been engineered with sufficient care. There is 
also a feeling that training for pilots is inad(?quatc and 
that at many airports there have been violations of air 
traffic regulations. 

How far existing regulations should be extended and 
how drastically they should he enforced Ls a question 
that reqnire.s real statesmanship and a broad point of 
view to answer properly. Yet. on the answer depends 
to a verv large extent the future of .\mcrican civil avi- 
ation. Our own opinion is that the Department of 
Commerce adopted the correct policy l.ast ^-ear and that 
any too drastic interference with existing practice would 
be' injurious to development, ntimalely, detailed laws 
strictly enforced will be neees.snry and probably bene- 
fieiol. but during this very- formnlative stage of aero- 
nnutieal development it would seem wisest to risk a 
aeeidents for the sake of tomorrow and to avoid the 
greater risk of binding aviation by too striet an adher- 
ence to those rules which seem best to ns today. 
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Tho strut fitting shown t-onsUU of a plato from which B cup 
has been funnel], which is rivetted to the covcr-plalc of the 
spar, thus xoakiiig a socket for tiie strut. The lift wire is 
carried through n hole in the cover>platc to u ]>in located on 
the neutral axis. 

One difficulty with beams of this ty{)c is that flat plates 
arc pnrticulnrly subject to local crincling. This ean be ob> 
vinted by the use of large flanged lightening boles in tbe 
webs, and by length-wise ribs or “beads” in tJie eover-platis. 

The beam shown in Fig. G, which was developed by tJie 
Xarnl Aircraft Fnetory, is a good exami>le. Here the two 
web plates are xunde from duralumin stampings siieh that 


when assembled tlicy form a Warren truss. The cover-plates 
are curved, thus elimioating the crinkling tendency, and at 
the same time giving tbe flange a hollow crosvsection. The 
thickness of the w'eb and cover-plates vary as the stress le- 
quires. Probably tlie greatest objection to this particular 
beam is the amount of hand rivotting required. The cover- 
plates could he rivetted on by machine, but the wob diagonals 
re<iuire hand work. 

Tn nil metal beams one of the great difilcullies is tho at- 
tnclunent of the ribs. On the beam in Fig. G the ribs were 
nmde nf dnralumin trussing, the enp-strips being channels. 
Tho-c lap-strips are rivetted over tho short clinnnol section 


Metal Wing Spars 


qaeatly ”i round steel tubing, for this very rnusoii, that they 
Dioi> nearly columns than beams. Tbe beam made in 
3 1- made of oval steel tnbing, with lightening holes, 
an >■ suited to bending than a round tube, and can take 
,re-- "II almost as well. The strut fitting shown is in- 
ti"'. The inter-plane struts and wire pulls are taken 
^ 8 pa I* of plates, one on cither aide of the S]»ar. The drag 


A Review of Various Types, Some of Which are New 
And Others that are Already in Use 


which is rivetted to the beam flanges. The ribs were made 
in three sections, leading edge, trailing edge, and center, to 
facilitate this assembly. With steel beams, plates can l>e 
brazed or soldered on, after heat treatment, and the rilw 
rivetted to these. With duralumin the usual practice Is to 
rivet a vertical angle to the beam, and rivet tbe ribs to the 

Tho plate girder shown in Fig. 7 is interesting, in that 


M etal construction has been steadily gaining fa- 
vor both here and in Europe. Metal fuselages are 
pmeticnlly universal in this country, and recently 
there has tiecn a strong trend toward metal wings. 

Tbe jjroblem of designing a good raetal wing spar is by nn 
means easv. This is because the wooden spar which it dis- 
places hns two great advantages which tbe wooden fuselage 
had not, — it is cheap and it is light. These ndvaiitages arc 
fundamental. However, it has recently been found that a 
well designed metal spar is actually lighter than the corre^- 
sponding wooden one. It is not chcajier, in small numbers. 


Uetnl is the medium for quantity production, and since we 
have not had quantity production until now. wo have not 
had metal spars. 

The best type of metal spars for any given airplane de- 
pends on many things. If tbe plane is for military use, 
where light weight is essential and cost secondary, an ex- 
pensive construction can be employed. Whereas, on a com- 
mercial plane, where the reverse is the case, something en- 
tirely different is necessary. Again, a shop equipped to 
build welded steel fuselages would tend toward a welded 
steel spar, and a factory building duralumin flying-boats 
would naturally be able to build a doralnmin plate girder 
more cheaply than something else. Size is also a factor. 
A deep spar must be a truss; a shallow one may be a chan- 
nel, a box, or yet some other type. 

The constructions shown in this article were chosen more 
or less at random. Some are new: some have been in use 
by different concerns throughout the country. Whenever 
possible credit has been given to the originator. Of the many 
metal spars which have been designed, the-se have been se- 
lected to show ns many different types of construction a-s 
possible, and to stimulate the-development of new types and 
different applications. 

First let us consider the very shallow spars. Probably the 
simplest type thnt has ever lieen developed is the extended 


‘tmt pas-cs through both plates and through the s[mr, and 
is retained by a pin and collor (not shown) on tiie back 
side. Tlie drag wires pull from a bent plate, which in turn 
bean ni>on a collar which is welded to the drag strut, tlius 
eo&ipleting the assembly. 

Most spars of medium depth — six to ten inches — are usnal- 
Ir of duralumin plate construction. There is a considerable 
nriety of types. It may be here noted, too, that in these 
depths it is moro difficult to build a metal .spar lighter than 
8 xoodi'ii one thon it is with either the very shallow or the 
very deep spars. 

In Fir. 4 is shown a spar made entirely of dnrnlumin 
cfaaanrls, with channel tnxssing. The web members uro all 


identical, nnd are rivetted both to the sides and to the liaeks 
»£ the llnnge channels, without the use of gusset plates, 
"^lus spar may be readily spliced and reinforced, and the 
rtoge of the flange members changed from plnce to place 
u tie lend reqnirea. 

The be.iin in Fig. 5 is of tbe box type, composed of two 
disnael >\‘eb members bock to back, with flat cover-plates. 
Tie weh membera are kept from buckling by small internal 
i«lihea<! . suitably spaced. The cover-plates are of varying 
-vages, ..'inforeed by additional plates at the strut points. 
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Not Much Difference 


Radio, Airplane and Engine 

The Need of Cooperation Bet^veen Airplane and 
Engine Builders and the Radio Engineer 


Marketing Set of Three Pliers 

SET of three pliers in & leatherette case iitnl eaiird 

“Avintor'-s Kit” has been placed on tlic market bv tie 
Forged Stool Products Co. of Newport, Pa. The pliers 
this set have been especially designed to serve the ueeds 
those working around aircraft and aircraft engines. Ekj 
tool is forged from the highest quality tool steel wbiti j 
suhjected to a special through-and-through hardening td 
tempering process and not to ordinary surface harjening y 
ease-hardening. By making the pliers from high grads an* 
terinl that U expertly treated it has been possible, by en> 
fully designing with that end in view, to make the finisbrl 
products very light in weight- This is done with no .sseribv 
in strength. The weight of the set of three pliers sad fw 
is only eighteen ounces. Careful design find liulitne* sl-fl 
have the advantage of making the pliers more ii-cfol. Tbq 
can he used in close places where the ordinary pliers ranwt 

One of the groxip is a general use plier with a long, tbn 
nose brought to a decided point, ll.s chief features are itt.i 
filed cutters that cut with more ease than pliers of twice Ih 
ss'cight. sharp teeth and deeply milled end grip, and an ai 
.iustable joint for expanding the jaws. The length of tb 
fdier is 7 inches. Another of the set. the fitk.inrh "assdl*‘ 
nose*' pattern is valuable for working in confined pls«s 
This pattern is also fitted with powerful cutters and is dwp* 
ly milled at the extremity of the jaws for securing a titli* 
hold. The handles and jaws are spring tempered. The Uwd 
member of the set is a pair of diagonal cutting nipiiers. Tlx? 
measure 6 inches in length and are real eolters huitt for heax? 
duty work. All three pliers are heavily nickled over coppx 
and have the “Vacuum Grip” handles. These handles gfre lb* 
user a sure grip which is important in any type of 
The ease is of dorahle lentherette and lined with blue rdwt 


Righting the Wrong 

JN A letter received recently from the Gloster Aircraft ft- 
Ltd., I.s5ndon, England, onr attention was calif! to aa «- 
ror which appeared on page 880 of the Oct. issue of Aru- 
Tios. In an article on the propellers fitted to the Sebaeik' 
Trophy planea it was staled that the Gloster-Kapier. eoP? 
was equipped with a Fairey-Reed propeller of *be 1“*^ 
type manufactured by the Fairey Aviation Co.. Ltd. TV 
correct version is that the GIoster-Napier was fitted witb s 
Gloster propeller of special Glocter design and cimstruffU^ 
of the foygrf type, and capable of fine adjustments oo 
ground. 


Article Two 

r SUCCESSFULLY operate on commercial aircraft, ra- 
dtu munt be made an integral part of the airplane. The 
rii.vsioii of radio can bo accomplished property only 
vbea et ruiin osscntinl conditions exist. The airplane builder 
ind tile i-ngine manufacturer must, therefore, prepare their 
product- to meet the needs of radio; while the airline opem- 
tor she’iM regard his communicatiou equipment, not as a 
thing si'.irt- hut as an important unit of his service for which 
be in liu'i must make certain provision. 

It fu:i. Ite stated at the outset that radio requires nothing 
■ut sire, ly desirable from the standpoint of safety, and that 
Ibe co-t of the preparation and maintenance of the aircraft 
for ra<ll . is so small as to be negligible. 

Auy • lio set whether on the ground or in the air, trans- 
ButUng r receiving has two external connections. The one 
00*1 foj, noniy thought of is the antenna, with which we are 
net imuk .listely coneemed. Of no less importance, especially 
for sire' ft, is the much neglected “ground”. 

The '• -nund" for aircraft radio purposes consists of tJio 
owlsl p. ts of the airplane such as the engine, tanks, wires, 
olr- Fc the type of radio sets likely to be used in eom- 

“rrcinl ncliee for many years there cannot be too much 

“eroniiil and frequently there is too little. The effect of a 
'“"U gi 'lid system is to 

1. I rcase the efficiency of tlie radio .seL 
2. I rcase the length of the antenna which inereases air 
t i'-tanee and makes the antenna hard to handle and 

2- ' kc the radio set directional in ifa action- fThis 
i •c-tiona! eharacterislic should not he eonfused with 
5 klesirable type used for direetion finding purposee.i 


To assure that the maximum ‘'ground" will be available the 
airplane builder should take pains to bond properly all the 
metal structure of the plane. 

Bonding is, at the present time, largely a matter of ei- 
tremes. Manufacturers of commercial craft make little or no 
effort to have a good electrical cooneetion between all ma- 
jor metal parts and wires. Some military joba go to the 
other limit and their specifications require detached xwrewa 
on a wing tip to be bonded witb the frame of the ship. 

Contianous Metallic Network Necessary 
There is, of course, a reasonobic aud economical mean. 
Good radio bonding requires, merely, that there be electrical 
contact between the major parts of the metal structure »f 
the airplane. It is not noceasary to make any special pro- 
vision for the eonneotion of the wire rigging of tlie wing?t 
anil fuselage other than to assure that the wires are inter- 
attached to metal fittings throughout so that from wing tip 
to wing tip and from noso to tail there is a continuous me- 
tallic network. The large conducting surfaces within the 
fuselage, however, deserve particular treatment. It is nnsafo 
to place reliance on casual contact between the engine, gna 
tank, gas lines, and fuselage because gaskets, rubber hoexi 
aud felt may give electrical isolstion to considerable lengthn 
of piping or to the tanks. 

Wherever there is a fibre washer under a union, or a rul> 
her hose oonneetion on a gas line there should be a smaL” 
flexible copper braid jumper across these doubtful joints. XT 
the engine is mounted on a wooden frame a copper strip 
should be securely attached to the engine and to any metef 
fitting which is a part of the wire rigging of the fuselage. 
Each gas tank aud oil tank should have one or more lu^ 
welded or riveted to the tank from which a copper strip can 
be led to make secure contact w-ith some of the metal struc- 
turo of the engine or fnselage. 

It should be noted in passing that correct bonding of tbe 


should be single pieces, auvh as stampings, extrn.led ^ 
or tbe like. The lightest construction employs tbia-*»ll,; 
hollow members of rounded contour. In any ...i.stnir' 
duralumin will give s lighter .spar than steel. * heap p 
dui'tlon. easy iii»iipc*.iori, ami simple repair all 
sections of heavy gauge. In a word, simplicity ni ans tl,- • 
ness, but simplicity does not always mean •liglit >igl... ' 

Finally and most important, the metal spar essenih 
n ijuaiitity production nflnir. Its design must pennit 
cheap manufactui'c of its parts. — stamping, ro. :ng, err 
sion or whatever it may ho. Particularly the iisign n 
p('rmit rajiiii as.scmbly wili* n nilninium of hand ork. jt 
i- the grcat<-st field fur d, vc'npi.iriit. Hivellii. •-machiot., 
crimiirrs. and somi-autoinatic a-vemhly mctliod- siust 
vised before we can obtain the lightness of the met 
lit a price we enii afford to pay. The future c,i th 
'pnr is linked witli ipiantiiy producliini. mid nitlc the do,,;. 
«qimeiit of this shop teebniiiue. 
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needed in the receiver in order tliat the cffecU laey be re- 
work under such conditions should not be of hit or mist 
origin with little thought given to certain basic features which 
have proved of value after years of tests. 

Fortunotely, the receiving of radio signals on an aircralt 
is uot entirely without advantage. The antenna and ground 
arraugement is probably far more effective than at any ground 
station. There are no absorbing mediums such as trees, build- 
ings, etc. The antenna has maximam signal pickup. This ex- 
cellent efficiency keeps the noise to signal ratio within the 
bounds of operation. It most be stressed, however, that to 
retain the advantage of the effective airplane antenna system 

Static Not a Problem 

A second happy circumstaiice is that "static” or atmo- 
spheric distubance of an dMtrieal nature is not a problem. 

loud signal for audibility prevents normal static from being 
heard. Only in the event of a severe thuuderstonu in the 
immediate vicinity ia it possible to hoar crashes of static. 
These bursts are of limited duration and do not interfere 
soriou.sly with signals Thunderstorms ore usually small in 
extent and the interference from any one will bo for a very 
abort period. At no time is the inteosity of lbs static noise 
so severe as to entirely prevent operation of the radio re- 
ceiver on the plane. In seveial years of working with radio 
on aircraft during hundreds of flighU the author has been 
hampered once by static. At that time the airplane was dy- 
ing through an exceptionally severe tropical thunderstorm. 
This interference lasted for about twenty minutes and wns 
caused by a continual spray of lightning Sashes close to the 
route travelled by the plane. 

So. tbe cooperation of airplane and engine builders with 
the radio engineer can greatly improve radio operation on nii 
aircraft, and at the same time make the craft more safe and 
reliable. Farther, the airplane has special advantages for 
radio work. High performance must be built into the radio 

also to retain the favorable conditions which make possible 
gocnl radio work despite adverse noises. 

A third article by Mr. Tlyland will appear in nn early 


Pitcairn “Mailwings” for C.A.T. 

AIK Transport, Inc., operating the air route 
between Kew York and Boston has just added to its eejuip- 
mcnt two Pitcairn “Mailwings". These planes are of the 
open cockpit type, with closed compartments for mail and 
express, and powered with V,’ right J-5-C engines, have a to;> 
speed of 136 m.p.b., a eruising speed at 1650 r.p.m. of 10.6 
m-p.h, and a landing speed of between 42 and 46 m.p.h. They 
are considered ideal for winter night operation over tthe Bos- 
ton-New York route. Thev are equipped with every device 
for «ifc night flying. 

Texas Air -King Co. Formed 

'^IIK TEXAS Air-King Co. has been formed to act as gen- 
cibI distributing agents for Air-King airplanes manufac- 
tured by National Airways System, Lomax, 111- A. D. Nie- 
meyer, chief test pilot for the Texas company is a wdl known 
and popular flier from the Lone Star state. He announces 
the plans of his company include tbe sale of Air-Kings for 
the entire slate of Texas. Headquarters \vill be established 
at Love Field, Pallas, Texas. 


Clubs Form Aviation Committee 

^T AN organization meeting, with thirty present iidd rv 
cenUy in Pitisborgh, Pa., of the Aviation Conmr ecs «)>- 
presenting the ten leading luncheon clubs of that . ity, ti, 
following officers of the “Joint Luncheon Clubs Avin- .n Coo- 
mittoe”, were elected by the members present:—' .nimur. 
WilBam B. Rodgers, Kiwauis Club; Vice Chr., K. MeCsr- 
ty, Kiwanis Club; Secretary, Bay A. Tucker, Aero ' lub. 

The Executive Committee is composed of one nii " l,er rep 
resenting each of the ten cinbs, as follows; John < Feerr, 
Aero Club; Samuel Harper, American Business Clii.' Robsri 
A. Laedlein, City Post No. 59, American Legion; oak M. 
Leavitt, Co-Operative Club; A. G. Trimble, Kiw.. - Clnb- 
J. A. Phillips, Lions Club; C. Verne Sboup, Merc., ..r CldJ 
Guy M. Williamson, Monarch Club; R. A. McGn r. Opti’ 
mist Club, and Thomas A. Dunu, Rotary Club. 

This orgaulzaUon has been formulated to assist i survey, 
ing All^heny County for possible sites for a new i >rge no. 
nieipal airport for Pittsburgh, and to stimulate in;d crest- 
interest in the membership of each club towards ihis cod. 
The results of the surveys will be turned over (o tli<> recently 
appointed Airport Committee of the Chamber of i'.*nuaere-, 
headed by Arthur E. Braun, president, Farmers P> '-sit Ni- 
lional Bank. The county will be divid^ up into ter district- 
and each Lnneheon Club will he assigned a districl * . -urvee. 


F or the Passengers 
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The ^^Ajax” 
and ^^Atlas” 
Engines 

Two Cycle Engines Developing 
80 and 120 Horsepower 




New Waco Distributor Appointed 

'J’HE ADVANCE Aircraft Co., of Troy, 0„ anno' .cm tbit 
it has appointed The Northern Airways, Inc.. ■!' Vsa- 
sau, Wis., as Wisconsin and Minnesota distributor. Joho P- 
Wood, president of The Northern Airways, Inc.. - a ns- 
Ciunally known pilot of many vears standing. 

The company also states that a complete -sale- n 1 ser*>« 
organization, field, hangars, etc., are now available at Wst- 
sau for all Waco dealers, owners, and visiting pi - te. Tb^ 
Northern Airways, Inc. contract is for well over . Imndrsl 
planes for delivery throughout the balance of 192' and Ite 
first six months of 1928. 


r E URCRAFT Holding Corp. of Los Angeles, Calif., 
rei-cntly completed a number of engine tests and has 
announced production on two cycle, air cooled, radial 
nroaft engines. The engines, which are superchargled, arc 
» be pro<loced in two sizes, the “Atlas" of eight cylinder,-; 
trdopini: 120 hp. and weighing 260 lb. and the "Ajax” with 
ax cylimlers developing 80 hp. The Ajax is still in the 
prodneUon having been developed from tbe larger 

Tbe m.v..ufacturer states that these two sizes were devel- 
"pri after n canvass of many operators and mannfactarers 
vbo expri-sed the need for a moderate priced power plant 
fore low powered light plane. Before construction was stnrt- 
•e CD Ihc 120 hp. size the feasibility of a two cycle, two 



•Wiaj anti boefc^re bores of the 80 hp. -Ajax- ennin-.. 
boxe ,re of light aluminum and filled with small lubet. 


stroke engine equipped with a supercharger was doubtful, ao 
for development purposes two 25 bp. engines were built. Thu 
supercharger was built with two large gears and operated 
As a separate accessory to the engine. This gear type super- 
charger was replaced by a four vane eccentric rotary super- 
charger hnilt into the next experimental model as part of the 
engine. This was an engine of 70 hp. whkh later led to thj; 
design of a still further improved model of 30 hp. The 70 
hp. engine was later used to determine the effects of voriouv 
new features and changes before incorporating them in the 
design of the “Atlas” 120 hp. engine. 

The 120 hp. Atlas engine has eight radial cylinders, and' 
complete with its x supercharger, woigh.s 260 lb. A second 
enpne to be known as the “Ajax” developing 80 hp- is now 
being developed. As the Atlu engine operates on the two 
stroke cycle there arc eight power strokes per revolution. 
There is a power stroke every time a piston rises to the bead 
of the cylinder and thns there are eight power strokes per 
revolution or the number obtained in one revolution of a 
36 cylinder four cycle engine. 

StarvatioD Characteristic Eliminated 

Tbe cylinders are of alloy steel forgings turned from the 
solid with head and fins integral. The exhaust porta are 
extra large being placed at tbe bottom of the stroke on di- 
ametrically opposite sides of the cylinder. By having two 
deflectors on the piston head tbe exhaust gases are prevented 
from mixing with the intake charge. Tbe incoming gases are 
well distributed by entering the cylinder at the bottom of 
tlie stroke on diametrically opposite sides under pressure. It 
is claimed that the double system of intake and exhaust cre- 
ates a high turbulence effect with consequently better flame 
propagation during the cxploraon. It is also said to eliminate 
the “starvation characteristics” of previous two stroke en- 
gines with only one intake position and one deflector which 
usually left the opposite side of the cylinder with a pocket 
o^ inert homed gas. 

The engine has a small overall diameter dne to the absence 
of valves and valve meehanim. Tbe two stroke engine has 
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Test Landing Made on Last Ri\ er 

PROVING THE feasihility of using the East Riur, New 
York City, a-s an airport. Assistant Secretary n: War 
Hanford MacNider, landed recently in a Loaning Arn rhibian 
at tlie dock at the foot of 31st St. and East River. M:. u... 
Nidor was piloted from Wa.'hington to Mitchel Field b;. CapL 
Ira Eaker, in 1 hr., 45 min., and the amphibian tli.'n took 
oR the land flcid and was flown to the East Rivci in Ig 

into the heart of New York City. 

Despite gusty wind conditions and adverse tides, tl,i re wti 
no dif&culty in bringing the amphibian to an easy ruooring 
at the Loening dock. The East River has been reconrnendel 

tant Secretary MacNidor is the first government official to tot 
out Oie practicability of this convenient location. 


Close Contract for 75 Wacoo 

'piIE ADVANCE Aircraft Co., of Troy, O., report.- that it 
has closed a 75 plane contract with E. M. Ronne. BuSaio 
Airport, Buffalo, N. Y., covering the western section of New 
York state and the northern boundary counties of the state of 
Pennsylvania. Mr. Ronne will take planes throughout tb 
winter months for sale and storage and his spring delivery 
schedule is heavy. 

All Waco distributors are well able to take care of all 
planes the company can produce throughout the winter moatb 
and early spring. The Advance Aircraft Co. also states that 
it will continue its five per day schedule and increase it as 
fast as po.ssibic. 


Warning to Airmen 

WORD HAS been received from the Standard Oil Com- 
” pany of California that at various places in ‘outhem 
California and the San Joaqnin Valley there have lately ben 
installed systoms of lightning protection over oil re-ervoin. 
consisting of numerons rods as high as 125 ft. These are very 
slender and when visibility is poor are difficult to sec. There 
fore caution should be observed when flying in the vicinity of 

Caution should be observed, especially in landing at Bakers- 
field. California, field. There are 48 lightning rods immedi- 
ately north of the airport and 39 others on a reservoir stm 
one mile to the northeast. 



Mileage Statisties on Airways 

Bulletin Gives Map Measurements bv 
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-®J “• Activities and Plans of Atlantic, 

219 ’• Gulf and Caribbean Airlines, Inc;. 


Los Angeles-Salt Lake Cit; 
•Los Aogeles-Las Vegas . . 

I>as Vegsa-Salt Lake Cit} 
Salt Lake City-Pasco .... 
••Salt Lake City-Boise . 
•Boise-Paseo . 

Detroit-CleveUiid (aroutid 


Angelcs-Be 
•rsflel<l-Fr« 
Frestio-Sati Fn 
Franrisce 
•Medford-Portl 
•Portland-Tacoi 


Seatlle-Vietorii 


. 77 n 


Cblcago-St. Panl/Minneapolis 390 n 

Chieago-St. Panl/Minneapolis via. 

Watertown, Madison 4 Portage 426 n 

•Chieago-Milwankee 81 * 

•Milwaukee-La Crosse 193 ' 

•Milwaukee-La Crosse vis Watertown, MndLson & 

Portage 220 ’ 

•*Ln Crosse-St. Panl/Minneapolis 121 ’ 


Clev, 


•Pneblo-Cheyenne . . . 
•Pueblo-Colorado Spi 
•Colorado Springa-D» 
•Denver-Clieyenne . . 


. 121 n 


LoniavQle-CIeveland 

Lonisville-Cincinnati 

Cincinnsti-Dayton 

DaytOD-Colnrobua 

Colnmbus-Akron 

Akron-Clevetand 

Atlanta-New York 

ita-Spartanbarg 

tanbutg-Winston-Salem Orecn.sb 
tton-Salem/Oreensboro/ High i 

mond-Waahington 

Wnshington- Philadelphia 

ideli)liia-Ha<Jlej- Field 


•o/High Point 140 


Atlanta-Miami . . . 
AtUnta-JaeksonviV 
JvkBonviUc-Miami 



Salt Lake City-Great Falls. Mont >89 mi 

Salt Lake-Pocatello, Idaho 147 '■ 

Pocatello-Bntte, Mont >25 " 

Bntte-Heleaa. Mont 

Helena-Great Falls 73 " 

New Orleans-Atlanta 183 mi 

New Orleans-Mobile 132 ” 

Mobile-Birmingham J13 " 

Birmiogham-Atlanta ’38 ■■ 


Los Angeles-San Antonio 1S9 lai- 

Lo 9 Angeles-San Diego >15 ' 

San Di^-Yuma SI ' 

Yoraa-Maricopa-Tneson .‘39 " 

Tucson-Lordsbnrg '31 ” 

Lordabnrg-Bl Paso >37 " 

El Paso-MarCa 176 " 

Marfa-Dryden 113 ' 

Dryden-Fort Clark U5- " 

Fort CUrk-Sen Antonio 110 " 


Laredo-Dnllas 395 mi 

Laredo-San Antonio ‘42 " 

San Antonio-Waeo >68 ” 

Waeo-Dallas 95 ' 


Atlaats -t. I-onU 
Allenin- .nshville 
Ki^vili -St. Loui^ 


Itaaiili -Birmingham 

Binniin am-Nashville 

Pallas-' iiAogee 

Jlaskoi." -Kansas City 

Kan5a^ ' ity-St. Louis 

BeUevil' -Rnntoul 

••Rant..iil-Kokomo 

Clemens ... 

Daj-ton Detroit (Ford Airpe 

Imlinmii'olis-Chicago 

CinciDii:iti-Indianapolis . . . . 
Mirnieaiolia. St. Pnol-Farg. 

Fsiso-Wiiiiiipeg 

Grand IliipidH-Milwankee (a 

Grand Wiipids-Detroit 

Havann-Key West 



JJICHARD P. Hoyt, of the banking house of Haydea, 
Stone & Co., New York City, in a recent intersdew with 
n representative of AviATtON, described the present activities 
and ontlined some of the plans of the Atlantic, Golf ai.d 
Cnribbean Airlines, Inc. Mr. Hoyt has been actively inter- 
ested in the formation of this new air transport company 
which is a Delaware rorporation and was formed to operate 
airlines in the sonthem part of the Onlted States and even- 
tuallv extend operations to the West Indies, Central and 
South America. 

Owns Pan-American Airways 
.At the present time the Atlantie, Oulf and Caribbean Air- 
lines is operating, tbrongh the Pan American Airways, the 
i-OQte from Key West. Fla. to Havanna, Cuba. The latter 
line is owned entirely by Atlantic, Gulf and Caribbean, 
When it came to financing Pan American it was found that 
several groups were interest^ nnd farther, that a complicat’d 
i-apital structure had been set np, so it was decided that the 
simple way would be to finance tbrongh the Atlantic, Gulf 
and Caribbean. This 'vas done and all interested groups 
are in the Atlantic, Gulf and Caribbean which owns the Pnn 


\rmy Exhibitions Limited 

*CCDi:i)ING TO a report from the War Department in- 
“"'stni'tions have been issued to all corps area commanders 
that reiiuesta for the participation of Army aircraft in cel- 
rtration-, and demonstrations will be disapproved, except 
those made in connection with the dedication of airports and 
landin'’ fields or features having a military significance. 
ThU policy was made necessary on account of tbc increasing 
nomber of requests for Army turoraft to participate in fairs, 
exhibitions, and similar events. It has been found impossible 
to grant all such requests without serions interference with 
nulitan- training programs. Therefore, to avoid any favont- 
isn, it' ’Vill be the policy to deny all such participation by 
the Air Corps. 

Exc'-)ition was made in the case of the establishment of 
airpori-, aa the War Department desires to encoor^e such 
setivitir- throughout the eouutry. The corps aren command- 
ers are. therefore, directed to pve all asmstanee possible in 
the deil'ention of airports within their respective corps areas. 


I 'rench-S. A. Airline Planned 

Rl I'ENT report from France states that finance com- 
I. ittee of the French Chamber of Deputies has voted 
120, (V>' 'ifiO francs (about $4,800,000) as a subventiou to the 
Uteri' re Co. whiih for some time has operated an air line 
hetwpf France and her African colonies. 

Aft< the recent successful flight of DiendormS Costes nnd 
Josejil 1.0 Brix from Paris to Buenos Aires in si* hops, thi.s 
rompn obtained a contract with the Argentine Govern- 

The hilean Government also contracted for a combination 
air mr service with the posts delivered to Chile from Ar- 
f»otin by rail. The company baa been seeking other con- 
Itecb it’h other South American countries. 

The ihvention voted is effective for 1928. It is expected 
^t i' >he experiment meets with any sort of success, snfii- 
eieut - mds to keep it going in the fatore will be fortb- 


Fokker Tri-Motors are being used on the Pan-Americin 

will depend npon the establishment of additional mail ronb». 
When it becomes possible to obtain these mail contracts, it 
is hoped that an air transport system carrying passengm 
and express in addition to mail may link the United Steles 
with the West Indies, Central and South America. 


On the Fly 



Blaine M. Tuxhern, a Kansas City aviator, has invented 
a device which will enable a plane goiny 100 m.p.h. to pick 
up parcels from the ground with the aid of a cannon. .4 
honh attached to the^ londinp gear of the plane “ 

ing the cannon and shooting the parcel along side the plane. 
Picture shoios the plane about to pick up SO lb. of sand in 
a contairtcr in the cannon. 
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Navigating the Ship of the Air 

Comparisons in the Art of Navigating Trans- 
oceanic Aircraft and Surface Vessels 

By LIEUT. E. A. HOSMEK, U.S.N.K. 


I NTEREST IN the age old art of navigation haa been re- 
vived, brought to life by the recent trana-oceanio flighta. 
Many capi£le pilots who had seareely heard of a sex- 
tant and aimilar apportciiaiioea of the navigators art are be- 
coming intereated in great circle courses, Mercator charts ete^ 

are fnn^cntalW the same as those involved in iinvigaUng 
a surface vessel. The object is the same i.o., to take depar- 
tnrc from a certain point, know at all times the exact loca- 
tion of the ship and to arrive at any given point by the most 
direct rente. To be able to obtain a “fix” at any time, that is to 
fix ones position on the surface of the earth, at any lime, re- 
gardless of weather conditions calls for skill of the highest 
order. The surface navigatota inability to obtain an exact 
fix at any moment mny not necessarily be of senona conae- 
fliieaee but, to the aircraft navigator, inability to do *o is 
apt to mean almost certain disaster. The aircrafts more 
limited cruising range makes it impossible to long defer the 
arrivnl. Furthermore, should the weather he obscure, the 
aircraft navigator, as in Byrd’s case, may find his desti- 
nation inaccessible, even though lie knows be is within a 
very short distance of it. 


New Type of Navigator Likely 

While their fundamental objective is the same, the aircraft 
navigator is confronted with many serious problems with 
which the surface navigator U not concerned, and the methods 
used in solving those problems common to both may differ 
conaiderablv. Because of these diSerencea, a new type of 
navigator iV likely to be the result of trans-oceanie flying. 
In place of the vast amount of knowledge usually classed as 
seamanship, which the surface navigator must have and which 
obviously vrill be valueless to the aircraft navigator, the 
aailorman of the airways will be versed in radio and in 
certain phases of meteorology pecoliar to his calling. 

Surface navigation is divided into two classes, dead reckon- 
ing and celestial navigation. By dcod reckoning we mean 
a calculation of the ship's position from time to time by_a 
knowledge of the course .steered and speed n ' ' ' 
ing doc allowance f< ' ' ■ • ’ ■ 

is the art of fixii^ o 


inds and tide. Celestial navigation 

position on the surface of the earth 

iliiervation of certain heavenly bodies. Heavenly 
■s which have hung in the sky for thousands of years, 
as tbev will hang tonight and for thousands of years 


bodi 

..-..ne. have been observed by scientists and the d: 
garding their movements has been recorded and made avail- 
able for the use of the mariner and forms the basis of celes- 

Mariners make use of both dead reeke 
navigation, using one to check the other ana s< 
tell at any instant just what the ship’s positioi 
tance made good and the distance from the pc 




The 


work s 


of desti- 


Tnke 


often 


sight of the 
twilight ••fix” 
twiliglv 


i altitude of the sun for liti- 
un for longitude. 


Obtain 

Obtain „ w - — 

‘ead reckoning and calculate di4l 

- Calculate set and drift of the current. 

Maintain constant check on course steered, speed, etc. 

In obscure weather, when celestial observations are im- 
possible, the surface navigator depends entirely on dead reck- 
oning. Years of experience has made the mariner adept ia 
checking his position by this means, hut in general dead 
reckoning is not considered so accurate as celestial navigation. 

ent trnn-i-Atlantic flights, Lindbergh and Cham- 
ded on dcail reckoning to guide them to their 
Byrd’s party although exceptionally well 
equipped from a navigational standpoint, encountered sueli 
adverse weather that observations were impossible and he too 
was forced to depend on dead reckoning. The trana-Pscific 
flights however presented a different problem. It is one 
thing to take departure from the east coast of North Amen- 
CO, fly or sail a pre-determined course and anticipate arriv- 
ing "Somewhere in Europe" and qnite another to take de 
parturc from the west coavt and expect to arrive safely at 
so small a point in tlie Pacific Ocean as the Hawaiian Islands. 
The carrying of a proficient navigator was absolutely nec» 
sary to the success of the trans-Pacific flights. This fact 
was recognized by the oIRciala handling the Dole race and 
each navigator was required to pass a rigid government «• 
amination prior to the qnnlifying of his plane. 


First Voyage as Air Navigators 

The Army’s trans-Pacific plane was efficiently handled by 
two thoroughlv trained technicians, two of the first of our new 
aircraft navigators. Smith’s City of Oakland was navigated by 
a capable mariner, a veteran of many years servira in our 
Merchant Marine. Other trans-Pacific fliers carried isvsl 
officers, merchant marine officers and yachtsmen as naviai- 
toTs. All were capable navigators, for the most pari sea- 
faring men of the old school, but as aircraft navigaTors. 
raanv of them were making their first voyage. 

Reference to the paragraph, ontlining the surface nav.CT'- 
|0T« day’s-work, will indicate that the &5ds-work of the aw- 
cra"t navigator most necessarily be quite different. It may 
not be a serious matter for the slow moving vessel to wan- 
der off course for several hours between sights, but beennse 
of the tremendous speed at which aircraft travel, four or 
five observations per day will not suffice for its gnidance. 


It is not always possible to take more observations, in fact 
I, is iri ’iiently impossible to take more than one sight in 
.' ir hours- Now then shall we navigate our trans- 
onic roraftt What shall be the special training of the 
ivigatorT These are the two most important proh- 
, 4,51, renting those interested in trans-occanic aviation, 
tiroa', over which aircraft will be guided by radio bea- 
(OBs arc a logical development and to a ^eat extent will 
solve the first problem. The use of the radio bearon system 
riU do imich to assist the aircraft navigator, but it will not 


bility of reduring the 


Sadie all pbas 


listinct advantage 


Only ^ few of our charts and navigation tables ere adap- 
ted to aircraft navigation and meteorological data of the 
nnsoccanic airways is os yet so meager that the aircraft 
uvigatcr's task is a difficnlt one- Seientista are eorreetiog 


seii ii 


ser important phase of navigation not ; 
e paragraphs and which is usually refen 
s piloting. As a ship approaches the eoi 
.1— harbore, bell o 


neborage. The exact 


pirticulerly in the vicinity of 
vhHtle bouys, channel bouys and lightbous 
gstor in bringing his ship to a safe anci 
depth nf the water, formation of the c . . 

ire accurately recorded on the charts and can be checked 
by soandings so that even though the weather be obscured, 
the mariner is able to feel his way safely into the harbor. 

In sirrraft navigation, we have not yet reached the stage 
oC development where a similar safe arrival is possible under 
lU conditions. One might be a capable navigator, as in the 
cue of B\Td and plot a true course for hundreds of miles, 
only to meet defeat in the end because of the inability to 
miiie ft safe landing on an obscured landing field. Fog, the 
greslcst enemy of the sea-faring man looma today as the 
frestest enemy of the newer waj^arer. the aircraft naviga- 
tor- Ni> light so far invented by man is capable of penetrat- 
isg fog to any appreciable distance. In surface navigation, 
the use of audible signals and soundings has 
come this condition to a certain extent, but obviously thea 
octbods are not available for the a' "" 

lircraft nevigator may follow the ra 
Ids destination, but due to the fact tl 

yet been devised which will indicate a spot only a tew anna- 
red feet wide, he may then be unable to tell just where to 
Und. 

We may expect further development of the radio beacon 
ryvtem. and science may evolve a plane which will settle 
eently down in a vertical direction. We may expect improved 


Stiirt Work on Canadian Airport 

\^0r.ic HAS been started on the construction of the new 
fliroort at St. Hubert near Montreal, Can., according 
lo a Tl ;.ort sent by Trade Commissioner Walter J. Donnelly, 
Sontre 1. to the Department of Commerce. It is being built 
hy the r'anadian Government at an estimated cost of $360,- 
an ’ is expected to serve as a link in the chain of stops 
Icr thi proposed dirigible service reported planned by the 
Britisl. lovernment next year. A large mooring mast will 
hs erocied- It is expected that the new airport will be com- 
pleted rilhin a year. 
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Report on Pressure Measurement 

'pHE NATIONAL Advisory Committee for Aeronautics re- 
cently published report No. 270 entitled “The Measnre- 
ment of Pressure Through Tubes in Pressure Distributhm 
Tests” by Paul E. Hcmke. The tests described in this re- 
port were made by the N.A.C.A. to determine the error 
caused by the use of small tubes to connect orifices on the 
surface of aircraft to centra! pressure capsules in makiig 
pressure distribution tests. Copies of this report may be 
obtained upon request from the National Advisory C<»nmit- 
tee for Aeronautics, Washington, D. C. 


J. E. Carberry Buys Fokker Plane 

A POKKER Universal, built by the Atlantic Aircraft 
Corp., Hasbrouck Heights, N. J. and powered with a 
Wright \STiirlwind engine was recently shipped to Holland 
for delivery to Nyeri, British East Africa. The purchaser 
is John E. Carberry who will n-se it for his personal 
use. It will be the latest addition to his string of airplanes 
which include a de Havilland 61 end a Moth recently pur- 
chased for his wife. 
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1 . R. Gates and C. H. Day Form 

New Aeronautical Corporation 

^^NNOL'N'CKMJONT HAS been made of tbe formation of 
the Ostcs-Day Aircraft Corp. with offices at 300 Madi- 
son Avennc, New York City. The corporation U headeJ 
by Ivan B. Gates as president and Charles Healy Day as 
vice-president and is capitalized at $500.00(1, M, J. Kinkel- 
.slein has been retained to serve on the lesmi staff nf the cor- 
poration. Desi^s 
for a fac 



at this time for un- 
til Thompson and 
Lincoln Beachey 
turned their planes 
over, literally with- 


generally believed 
that no ain’l>«‘' 
waa strong enough 


Mr. Day later 
became chief enp- 

for the Sloane Air- 
craft Corp. which 
became the Stan- 
dard Aero Cori>. 
This latter organi- 
zation produced 
more than 1,500 
planet of the J-1 
the first 


by later Standard 
and many are flying toda< 


■raft Corp. 

World War. Although improved upon 


Mr. Gates also has a remarkable record having ■ ii, 
commercial and exhibitional aviation as an exploiter ti , 
motor in 1909 at Los Angeles. He purchased an air] >ii 
primitive typo at a baigain, learned to fly and theii. n 
automobile accident, was so severely injured that 
forced to leave the business fur many mouths. 

While still in the hospital he ubtaioed the service- i 
dier Masson, the French pilot who come to this eon n 
the pimieer days with Louis Paulhan, a flying eouii n 
In 1909, while stUl on crutches, be made on exploitat^ i 
as a promoter with Masson. He later conducted i' a 
meets throughout the countrv'. He bss the singular n - . r> 
having staged more than 2,000 exhibitions in 43 sta! . 
ill more tlian 1,000 cities. He has arranged and ex !o 
most of the flying circus exhibitions for the United .-•t 
Array Air Service. He gradually worked into con. i pi 
ll\ iiig, and for several years has been operating a fl> r 
cus. At the present time he is operating three flying Hi 
s<|uadroiis in the eastern section of the country. 

in actual design, the Standard planes. Although th« I 
of the J-1 models were product in 1917 and 101‘- i 
claimed that there are more in service today than ai... 
jiroduction type. 

Present production plans of the new corporation are 
the construction of radium priced air-coolrf radial i ig 
tor all types of airplanes; small, popular priced sport i>!a 
a conventional type cabin monoplane witii a “supor-lifti 
vring just designed, and an all-purpose eomraercial plane, 
signed to be used for training work, carrying of freight, i 
and passenger^, as well as for exhibition work. 


t by Mr. Day. In 1912 

lining plane which was on© of the 
lie United States government. Hi' 
ucted the second airplane ever ii> 
Biic was flown by DeLoyil Tliomp- 
of the first "air daredevils". The achieve- 



Earle H. Reynolds to Succeed 

Howard Coflfin as N.A.T. H« 

A NNOUNCEMENT WAS made in Chicago recently u£ 
election of Earle H. Reynolds of Chicago as presichTi 
Notional Air Transport, Inc., in place of Howard E. Co 
the retiring president. 

Mr. Kcynolds is preeideiit of the Peoples Trust & Sav 
Bank of Chicago and is the son of George M. Reynolds, ch 
man of the board of the Continental and Commercial Nat 
al Bank. He has been a director in National Air Tran-f 
, nee its organization in 1925. 

Mr. Coffin has been president of the company since its 
inization. During his term of office. National Air Trar s] 
IS grown from a 2,000 mile a day flying organizati 'i 
le operating 5,000 mile* each twenty-fonr hourt. Its nli 
ive flown approximately one and one-half million ir 
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-Knox Co., Constructs Hangar 
At Winston-Salem in Fast Time 

ENT letter from the Blaw-Knox Co., FitUborg, Pa 


of what 


speed record in ban- 


-uction. The hangar 
rport at Winston-Salem. N. C. Speed was necessary 
etion of this hangar because Winston-Salem was to 
Colonel Lindbergh early in October and at the last of 
n the itinerary of his tour was annonneed, that city 
ave an established airport much less a hangar and 


for an airport had been 
r a building that would 
telephoned to the Blaw- 



ad 


I u. Anchor bolts were shipped a week latei 
ii'ks the complete budding was shipped. Er< 
I on Sept 2C and on Oct. 11, the building 
. including the glazing of the sash, and was 
-iiclter to its famous visitor, the Spirit of St. 
),ite of the fact that the hangar was erected 
lime only eight workmen 
■ "h sheet 


s thns 


ic delivi 


ide fra 


5 of the type r 
unities Branch of the Department 
r constmetion. One of the factors • 
1 this type of building is that it c 
"ithin a very short time after the o- 
ictor ia the low labor cost involvi 


'J’lIF. 


Spliulorf Prc.wident Goes Abroad 

W.XLTER RAIITENSTRAUCH, president of Spl dorf 
” Bctlilebem Electrical Co. and Splitdorf Radio Cor . re- 
cently left for Europe to be absent from this countrv- 't i 
month during which time be will deliver n series of le nr« 
nnd study condition* abroad. Mr. Rautenstrauch was i 
before various oiganizations to tolk on indnstrial topic*. To* 
Splitdorf head is regarded a leading authority on indi Iriti 
engineering. Mr. Rautenstrauch will discuss with the -p"'- 
dorf representatives abroad the situation as to radio a r • a^ 
tomotive and aviation conditions in all of which lint tb* 
company is vitallv interested. Splitdorf makes all-etertr an“ 
battcrytoperatod 'radio sets, radio speakers, antomotiv an. 
aviation aecesaories, parts and tools, and specialties m Hec- 
trical appliance*. 


Civil Service Examinations 

‘NITED States Civil Service Commission announce* 
following competitive examinations; ASSOCIATE 
.\UTICAL ENGINEER, ASSISTANT AERONAU- 
ENGINEER. 

•ntion* for these positions roost be on file witli llic 
t Washington, D. C., not Inter tluiii 


The c 


0 fill V 

rvice throughout the United States 
acaucy in the po-ition of associate 
i the Naval Aircraft Factory ‘ ' 


' c Departmental Service at.Wnshinglon, D. C„ the en 

• snlarv for associate aeronautical engineer is $3,000 : 

• nd for assisUnt aeronautical engineer $2,400 a year 

• Field Service of the Navy Deportment the salary i 
o $11.62 a day for associate engineer, and $7.70 I 

■ day for assistant engineer. The entrance salary i 
at the minimum rate of the salary range for ' 


which assigned justify it. 

The duties will in connection with 

neering. Competitors will not he requir 
aminatioii at any place, but will be rate< 

from the Uuited States Civil Service C. 
ington, D. C., or the secretary of the Un 
viee board of examiners at the post offic 
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ec and the duty to 

id to report for ea- 
rn may be obtained 


Pitcairn Aviation, Inc., Makes 

Lowest Bid on Air Mail Line 

'T'HE PITCAIRN Aviation, Inc., of Philadelphia, Pa., waa 
the lowest of three bidders for the operation of an air 
mail route from AUanto, Ga., via Jacksonville to Miami, Fla,, 
and return, bids for which were opened at the Post Office 
Department recently. This concern agreed to carry the mails 
over this proposed route for $1.46 a pound. Provision will 
also be made under the terms of the contract to supply Tiuu- 
pa, Fla., with a feeder route, if necessary. 

The two other bids received were from the Southern Trsns- 
port Aviation Company, of Miami, Fla., at $1.74 a pound, 
and the Southeastern Air Lines, Inc,, of Jacksonville, Fla., 
at $1.95 a pound. 


First Curtiss ‘‘Hawk” With “Wasp” 
Engine is Delivered to Air Corps 

pHE FIRST of an experimental order of Curtiss “Hawks" 
with the Pratt & Whitney "Wasp” engine was reeeiitly 
deUvered to the Air Corps by the Curtiss Company. After 
flight tests at Mitehel Field, it was flown to Wright Field by 
Lieut. J. T. Hutchinson. This typo of machine, which ia a 
standard P-IB “Hawk” with the “Wasp” engine substituted 



for the D-12, 


toll purcliased ii 
tactical experts are 




1360 


A V 


I A T r O N 


December 


iw: 


Dtecmier 


1927 


AVIATION 



Foreign Aeronautical News Notes 


By Special Arrangernent with the Automotive ar>d Trarsportation 
Bureau of Foreign and Domestic Commerce 



The Royal Aviation Co. (^K.L.M.) Report 

-S'ptherlaad eonunprcisl aeroiiaulica have maintained a 
•trong jiosition daring the year 1920 despite vigorous compe- 
tition by companies of other nationalities. The Ocmian Lnft 

mnintained internstioiiia services, but the K.L.M., wkh all 
of Its services under a well oiganised management, was able 




SiTvices were maintained by the company to I,ondon and 
to Paris Inrm .Tan. 1 to April 19, when summer services be- 
cnii. The Kotterdam-Mnlmo line was opened at that lime 
From- June IS to Sept. 15. the London service was doabled 
Slid from June 1 to Aug. 31, the Paris service was doubled. 
After Sept. 1, the Paris service was once daily and the Lon- 
don service was once daily from Sept- 15 to Oct 2, which 
day marked the end of the summer services and the closing 
of the line to Ualmo. The London and Paris services were 
maintained through the remainder of the year, once daily. 


Connections were made between the company’s services and 
those of other air transport companies which made it passible 
for travelers to fly long distances within a few hours in al- 
most every direction. Doling the busiest summer season 
there were three connections per day with London and Pari-. 


two with Hamburg, Copenhagen and Malmo, and nne will 
Brussels, Hanover, Berlin, Bremen, Konigsberg, Mo-vow, Co- 
logne, Frankfort, Basel, Zurich, Munich, Leipsig, Dertassi 
Duaseldorf, and Essen. 

Regularity of service was due, in the first plar.. to ibc 
technical department. The number of flights not cairied w 
owing to technical trouble (5) is very small and anioants lo 
only O.ZS^C and the number of forced landings due i.. enrice 
trouble was notably small, being only 11 in ail. The uumbfr 
of flights not carried out owing to weather eondithms (for 
especially) was reduced from 11% to 7%%. This w.ts ratio, 
ly due to wireless communication between aircraft and gmaod 
stationa. 

But for the efficient oiganization of the technical depart- 
ment. the small fleet used could not have ratio, 
tained so splendid a record. During 1926 the air-cooled Japi- 
ter engine of 440 hp. was adopted as the standard K.LM. 
engine. This type has proved itself a most sncces-fnl tod 
reliable engine in service. The average number of workia; 
hours between top overhauls amounted to 156 for this type, 
a result never before obtained- The aircraft with their 
-tandard equipment showed a minimum of wear and needed 
very little supervision. The use of metal airscrews gave i 



higher eliability, a better performance and a simplification 
of upk <tp. To express the efficiency standard of the techni- 
cs de,Mrtmcnt in figures, it is only uecessary to give the 
perceu' ige of days when aircraft were not available for ser- 
nce. This percentage was 16% in 1925 on account of over- 
litBl and 4% on account of engine trouble. In 1926 these 
percentages were reduced to 6% and 2% respectively. 

In l'i26 the fleet of the K.L.M. was enlarged by the pnr- 
.1..^ . f 7 Fokker airplanes type F VII A. On April 10, 
gre F'lkker F III machines, which had been on the K.L.M. 
icrvicc since 1921, were sold to the Swiss Company Balnir 
sad wire delivered by air to Basle. On Sept. 5 and 13, the 
F Vfl -I machines H-NADJ and H-NADH were sold to the 
binkii. Mr. Lowenatcin, and were delivered to him at Paris 
sad Bnirrita respectively. 

On I'ee. 31, 1926, the K.L.M. flcc't consL-ted of the fol- 
lowing aircraft. 





Thf‘r-atoi”in”tBllntion of th?*flrst F VIl’'aud"'F Vu'a ma- 

new interiors gave grreat satisfaction to the K.L.M. pas.sei>gers. 

The extensive program of the K.L.M. during 1926 wa.- 
carried out with P VII A planes. The high standard of ef- 
ficiency of the F VII A type was demonstrated by the fa<-t 
that practically only this type was used, even on the double 
daily services to London and Paris. Those services were 
flown almost entirely with two P VII A machines for Lon- 
don and two for Paris. The long distance service, Rotterdam- 
Malmri. was carried out with two machines, the reserve mn- 
chine only being required on one or two occasions. Such 

ago, nnd was duo to the increa-sed effleieney of design and con- 
struction in both aircraft and engine; longer flying hy pilots 

•nd^lo the e.vcellent^ work of 'the K.L.m'. technical depart- 
ment-. All the above services were flown with a staff of only 
nine pilots. 

Despite competition between companies, friendly relation- 
were maintained -vith others and the company represented the 
Imperinl Airways. Deutsche Lnft Hnnsa, A.B. Aerolransport, 
Dei Danske Luftfnrt Selshnh, Dcruluft, Snhena. Air Union, 
Balnir nnd Lignes Farmnn. 

In 1025 three of the compnny’s machines operntine to Lon- 
don acre equipped with wireless apparatus nnd nt the end 
of 1926 all of the aircraft used on the London-Paris routes 

2.477 honrs of flight during^the year. 

After the end of the summer .season, n trnining course was 
proriilcd for the company’s pilots in enaincering, wireless 
telei>li.-iny, and air navigntioii. While formerlv the eompany 
took i.ilots from the Ketherlnnd Air Fnree and put them cn 
regnl.'T duty after a short period of trnininc, it took five Air 
Fore- pilots at the beginning of the winter season of 1926 
end I -tiployed them ns assistant pilots throughout the winter, 

Fmm ft technical and a commereinl point of view, the year 
h«- i.een extremely important; teehnienl progress has been 
parti, iilarly noticeable and the a«e of air cooled engines and 
mrtal propellers has aided in improving the company’s ef- 
IWiei'. y record. The increased accuracy of instnmients, re- 

sirpnifs aided in the regularity and safety of serricea. The 

TOinpiiiy's efforts and it is determined to exert every effort 
lowa-d creating a powerful Ketherland Air Traffic in the 
N'eth. iland- nnd in the colonies. 


The AIRSEDAN 


Safety 

Built under Department of Com- 
merce Certificate of Airworthiness 
No. 12. Approved for 1000 lbs. 
pay load. 

INSURANCE 

Full coverage will be granted for all 
passengers, because they cannot inter- 
fere with the controls. 

SPECIFICATIONS 


Seating Capacity 
Weight Empty 
Wing Area 
Span 

High Speed (sea 
Engine, 


pilot and 4 pass. 
2100 lbs. 

320 sq. ft. 
42 ft. 

vel) 120 M.P-H- 
Wright Whirlwind 


EQUIPMENT 

Self Starter, Metal Propeller, Compass, 
Air Speed Indicator, Navigation Lights, 
Tachometer, Altimeter, Clock, Fire Ex- 
tinguisher; Fuel, Oil Pressure and Oil 
Temperature Gages; Air Corps Throt- 
tles, Strainer, and Fuel Valve, Exhaust 
Manifold with Muffler and Cabin Heat- 
er, Metal Mail or Baggage Compart- 


The Ideal Commercial Plane 
Price $12,500 Flyaway 

Completely equipped 

BUHL AIRCRAFT CO. 

Marysville, Michigan 
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brand 

0X5 

motors are becom- 
ing scarce. Two years 
ago they could be pur- 
chased for $ 1 00. — Now 
try to buy one for less 

than $500. 

A $500. deposit for an 
EAGLEROCK for 
Spring delivery assures 
you of a brand new 

0X5 - OTHERWISE 

you may have to pay as 
much for a new produc- 
tion motor alone as you 
would now for a com- 
plete — 

EAGLEROCK 

Cash $2475 Denver 



king of the eeniileno which hns I 
for c<x>a wenllicr for the hop to th 
nrticlo snva, "Tlie (.lane left NorJ. 
, to ily to tlie United States in a d 
iis-Atlant 


had at leiu^t demonstra 
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Kokomo. Ind. 

By Hvol4 M. Barnes 

The FJying Former Air Cir.'U<. ursatiiKyl h>- Clyile E. 
Shockley, loanager of Shockley Flying FicW, Kokomo, Ind-, 
recently completed n two months tour of Ohio and Indiana. 
The eircaa was a- success from every standpoint. The pilots 
were Clyde Shockley, flying a Swallow. "Red" MeVay. of 
Fort Wayne, flying a Waco-9, and O. L. Crabill of Hunting- 
ton, flying a Waeo-10. The mechanics were Harold Barnes, 
Von West and McDonald. Qene Rock of Fort Wayne was 
the stunt man. At the varioas cities which were visited, 
Ihe circus was a1w*ay.s in action. The crowds were estimated 
at two to three thousand daring the week days and five to 
right thousand On Snndays. Qeoe Rock was reque^-ted con- 
stantly to repeat his aerial stunts, which consisted of a single 
iiamclmtc lump, followed by a douhle parachute drop. Gene 
also ]>erfoTTned on a trapeze hung on the landing gear of 
the Swallow, This act consisted of hanging by both hands, 
hv one hand, by one knee, by both knees and by both feet. 
In com-lusion to each daya act, ho walked the wings while 
the plane flew at high speeds. The “Flying Farmer” each 
nltemoon took the Swallow up 2000 ft., cut the switch and 
prorerded to make n dead stick landing to within a few feet 
of a designated spot- This act wa.s for the purpose of 
slmwing the pnblie that one would not crash altlKmgh the 


What’s in a Name . . ? 


/V NAME is like a 
means nothing. 


flag. In itself it 
As a symbol of 
national pride it means everything. 

We have pride in the name FOKKER 
AIRCRAFT. It represents the confidence 
of discriminating customers - won and re- 
tained - and the prestige which has sprung 
from the confidence, and flourished with it 
from year to year over a period of sixteen 
years. 


ATLANTIC AIRCRAFT CORPORATION 

Sales Office: 110 East 42nd Street, New York City 
Factory and Fieid; Teterboro Airport, Hasbrouck Heights, New Jersey 


Ur the ''nri Pleasant Dam near Pbenix, Ariz., tliree planes 
irith -I i>nsscng(-rs each, making the inspection 
oam i- n th® Salt River Valley and one of tne largest pri- 
mtcly '.cned enterprises in the country, backing water for 
irriga'l-- 40.000 acres. By using .lirplanes, Mr. Acheson 












engine was dead. Tbia one act encouraged the peopl. a- to 
Ihc safely of flying, resulting in an incrca.se of pn- I'ngrr 
<-iiiTying. “Red” SIcVay gave an exhibition in his iv :u-o-9 
-liowing the s 7 >eclntors the elementary maneuvers a iideni 
is taught while undergoing instruction at a flight ..-hool. 
Before e.ach flight, annonnceinents were made a.s to i-- par- 
pose. One of the main ob.jects of the circus was to stir„alat» 
interest in commercial flying and to give the public n -liance 
i,t see the latest in mt>dem commercial airplane- The 
crowds were permitted to inspect the planes durv'C the 
mornings. 

Santa Monica, Calif. 

By George L, Geiger 

Frank Baker, son of tlie i)ifsideiit of one of the Pseifle 
Coast's largest ahoe comi>nnie^, operatiog the Baker .tirpoTt 
in Culver City, near Venice, and Bob King, a Lor Angeles 
aviation enthusiast, brought a Waco 10 from the fseli.ry at 
Troy, Ohio, to the Culver City Field, Bnkcr being Waer* agent 
for Ix>a Angeles County an<l King being the purelm-er of 
the machine. The two journeyed to the factory by train and. 
en route home via air, visited airports along the way. linnng 
n wonderful trip, according to both. 

A. L. Acheson, Santa Monica Bay district manager tnr the 
Pne-fi,* Dev<'lopmen‘ Cortmmtion, conducted an air exj, edition 


Til-’ - ant Fokker, “Southern Cross”, bci»,g groomed for a 
flight i ‘’in Oakland, Calif, to Kew Zealand, has been visiting 
Clover I'ield, making the journey from Xorthom to Southern 
CiJiiori.ia to permit the Douglas Company’s engine experts 
lo go " er the three engines. The plane, with a wing spread 
01 72 !'• and a gasoline carrying capacity of 1339 gal., is 
inclwi-'e of Copt. Kingsford Smith, Austmlian war nee. 

The hop-off, although not definitely set, will bo made some- 
time during the early part of this mouth and the first jump 
will bi- to Honolulu, then to Suva, in the Fiji Islands, and 
lien the final leg of the 6900 mi. jannt, most all of it over 
water. It wo-v also learned that the plane, after retumirrg 
to Oakland, will attempt to break the endurance record as a 
lest 

Captain Smith's crew, lionsed in a capacious and comfort- 
shle c.ibin, consists of Keith V. Anderson, jo-pilot; AVilliam 
A. Toild. navigator: George Pond, mechanician and Charles 
T. Uhii. ’o-navigator. Because of the unusual size and over- 
all weight of the "Sonthem Cross”, a special landing gear is 
being built for attachment when she sets off over the Pacific. 

Los Angeles, Calif. 

By Charles F. McReynolsls 

Xeu vnh.n planes have been arriving in Los Angeles with 
aceli -I'lH-d and regularity of late, and new passenger air- 
lines INI' being so rapidly rumored or projected that the lo- 
cal oli-encr who seeks to keep pace with all the developments 
b the nvUiIion industry hereabouts is in somewhat the same 
coDditliiii ns a conscieiitous little boy at a three ring uirens 
— dci'hlc'Uy pop-eyed. 

The mi. at spcetaeular eiitrco was that of Jack Maddux with 
the -I I i.nd Ford plane to reach the coast. Flown by Lorry 
Frilr. ;:iul carrying Mr. and Mrs- Jack Maddux, Mr. and 
Mr-, lia.vinond ilotton, and Sir. and Mis. Wallace Beery as 
pn«-ei r-, the b'g tliree engined Ford product slipped quiet- 
iy iiil.i Criffitli Park -\irport, north of town, at 5:40 P.M. 
rveeiiiii. The next morning Lorry Fritz took off with his 
plane empty, flew directly across the heart of Los Angeles 
on III- way to the home port aouthwest of town, nnd gave 
mill n . exhibition of the maneuverability as Ihe natives will 
not -em forget. After a series of figure ciglita, zooms, 
side - , 1 - nnd vertical hanks, with all the engines full on. 
ilmii-t e\eryone in Los Angeles knew that the second Ford 
air lii i r bnd arrived- 


Secontl Ford Plane ii 


Servici 


.i*eond Ford jilanc w'as placed in service on the Los 

■ -San Diego pas.-pnger niii. It is -sim Inr to the first 
M-ept that spverol of tlie seats may bp eonvertod into 
"liiie the plane U in flight, nnd for this reason it is 
■'I'Prtiscrl as an aerial “PiiUman”. 

■ ■ the third Ford plane arrives, ,Ttick Maddux is plan- 
. -pouting trip over the route of his proposed Los 

-El Paso line. The original plane to be placed in 
I lure is now being used as a demonstrator and is in 
i'‘jnand for local sight seeing trips. . 

' the all-metal Ford plane created a great stir 
1 vnl. it was preceded to the coast by the third Fokker 
' ll monoplane to be brought here by tfie AcnrCorpor- 

■ r California, flown by Jack Frye, president, and also 


The B. B. T. 
Flashing 
Beacon 


X 



lu coded flash, io com- 
parison with other sur- 
rounding lights is quickly 
distinguished, - — providing 
definite sad accurate lo- 


The greater frequency 
I and longer period of 

visibiliry of the flash makes this economical beacon 
rbe ideal airport inscsllstjon. 


B.BT ODRPORy 


XZi 


2N OfAmERK^^i^!' 



If faithful performan- 
under all condi' 
what you want 
in your airplane, you'll 
want a ship the equal of 
Travel Air. To be sure 
you get it, get a Travel 
Air. 
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The American Eagle 
Symbol of Quality 


of qnality. Tht American EagU Plane is 

»t«t. P>«>eng'«- P'»°e »» 
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“25000 miles without a sign 
of wear,” says Eddie Stinson 



bmltV^^nc^ir fiddVi^”tind 


*''" 




I by Ihf bily or Won 




in'^J'stoto "roooitonieo'l' by thf m'”"^ “‘■r kop. 

tOTi airivM in thp RevnoWs Air' 

S?EE-iHS= 





PLYWOOD 

Airplane Construction 
U.S. . Army and Navy 
Specifications Grade A 

ANY SIZE UP TO W (T « 6' 

New Jersey Veneer Co. 


, N. J., U. S. A. 


r L. B. Nagler, E. & 




of KoTeraber. hns Iw^ii postponed until 


Aviation Insurance 



-'Xa“b”S5S.. 

utioQ commissioner L. ] 
o; the flight was to mak 

tabLTB“ve/^j^”nd^^nd dn An ^ovOTnighWtop 





Roeblini 

Control Cables 



1372 


AVIATION 


j)tetmb€r 3, 1927 


AVIATION 


1373 



I^NITO) STATES AIR roRCES-*-i 


iir Forces to Use Emergency Airdromes 

will be forced t< 


iders, commenting 
held in the vicinity of San An- 
noio, Tex., earlier in the snmmer, emphasizes the neeeaity 
for pract'ce, in future manenvem, in operations from cmer* 
foey airlromes ntilizing only such snppiies and personnel 
a may ho placed therein fay means of tbo air and ground 
■ ' the units involved. The nse in 

mt airdromes, has simplified air operations 
ind tendo.! to increase the feeling of unreality naturally con- 
weted nilh any mancnv'>r. Although the utilization of emer- 
{oey fields will no doubt reduce the existing high percentage 
ofcompMed missions, which in case of the San Antonio ma- 
MUTUs, wss 98.8%, the exigencies of campaigns make sneh 
pactice imperative. 

Is fntnre exercises involving air and ground forces, greater 
*K»aenition will be given the protection of planes on their 
BTdmme. from hostile air attack. These protective measures 
»a] include the nse of camouflage, aad the scattering of 
plues to take advantage of local shelter. 

Edgeu ood Arsenal to Have Beacon. 

The War Department has approved the request of the Air- 
v> 7 i Section, Department of Commerce to erect a type “A” 
iirvay Direetion Beacon at Edgewood Arsenal, Md. This 
ijcon will consist of a flfty-foot tower, with a twenty-fonr 
ineli revolving searchlight and a concrete arrow fifty-five feet 
lag by twelve feet wide, flush with the ground, to indicate 
uith and sonth. 

The itiitelUtion and maintenance of the equipment will be 
• foartion of the Department of Commeroe. Edgewood Ar- 
senti is on the direct Washington-Kew York air route. 

To Cooperate with Department of Commerce 

The ar Department has completed orrac^emeuts for 
rtfnsivc cooperation to be given .by the Army Air Corps 
vith Ihc work of the Aeronanties Branch of the Depart- 
met of C'ommerce. 

Arran.-cments have been made at the depot of the Air 
Corps ;i- Fairfield, Ohio, to overhaul, adjnst and install 
»»ly dp-rised equipment in certain air mail planes and 
njoipme. t, recently taken over by the Department of Com- 
fi m the Post Office Department. This work includes 
C* insfc. Ifttion of engine, starter, wheel brakes and reroodel- 
tug of . i-tain parte of the plane itself. 

The 1' nr Department has extended authority to the De- 
Ptrboen of Commerce to ntilize its facilities for the repair 
sf pant* mtes. The Air Corps has a parachute section at 
prtrtica' V each of its larger stations throughout the United 
States ' ere paiuchntea may be inspected, drop tested and 
^*pecke. At Air Corps depots extensive facilities for the 

Itr or <r to facilitiate the photographic work which the 
nt of Commerce is doing in connection with its 
'fferts t build up various aids to aerial navigation, arrango- 
®«t» li ve been made whereby the Army Air Corps will 
a' .lable the facilities for the development and print- 
’s of 1 lures and for the adjustment and repair of aerial 


Introducing the New 

Lincoln Page 

Latest development of the Lincoln Alrpwa/t Company in 
a Teal three place commercial biplane. 






Write or wire for funhci informscion. Deliverie* 

LINCOLN AIRCRAFT COMPANY 
Dept. A Lincoln, Nebraska 


^ 

Curtiss ( 


UGHTWnCHT 
EFFICIENT 
DEPENDABLE 
The G&O Mfg, Ca 
New Haven Conn. 



K 


DOPE 

THE MOST ECONOMICAL SCHEME 
YET PRODUCED. 


TI-TWO 



TITANINE, Inc. 

UNION, UNION COUNTY, N. 

Conlraclert to U. S. Cmomment 
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Where to Fly (+ 


iLojADIo PAl'WaubAA Airport A SaaaIca StaOoL Oit ~~ 

IrwWer# af Mv StABhAw Airplwnat. PlAid wttb Umm 

UW aad moo modara alipon. 

SO BiJta Bortbvaat of Chtcafo loop. 6 "*n.. aorl^of^^^^ 



piMa. Pal.WaukAt Airport, p. o. dddcA. Moaoc ProaoAct.la 

B. F. Mabooey Aircraft Corporation 

OWSSSS or NTAN AIKLIPSS 

■ ■■wbly sMBodA And AlrllDA opentiaD OB 


HUNTBR AIRPLANB CO. 

Cadaf Ba^da Airport. Cadar Baplda, Iowa. ComplAU a«a. 
WaoA*'plMM^^ «M.OO. ExpardABcMl^^BatrpcMn 1 I drA 

'^'^^IRARN TO FLT OH NEW 1827 WACO PLANES 

OOMPLBTR PLYINO ASD OBOUNS OOUSSZ $186 00 
Srt4 ttr Otttitf 

DISTMnVTOBt POS WdOO AlRPLAymt 
DAVBNPOST AIRPORT INC OAVRNPofr. IOWA 

New England Aircraft Co., Inc. 

UiIbi, PbousirBpliTf AtriBl 
^ Our Ratms Art RtoMonablt 

0« 8M°MAin'^^ ftlrtfordT^Conn!*^***^ 


ALLISON AIRPLANE CO. Teor dround PIaIba. 
LAWBB//CE SAPSAS 

LOVISIANA 

SOUTHERN DUSTING CO^^IHc'**”* 

Tallulab, LaumaBa flTAAn Awplaiu DbaaIiv Woa CAAAtopad; 

CHICAGO AERO SALES FLYING FIELD 
SaIaa — "WACO AIBPLANES" — Scrrle, 
^ AaIaa And fvU partieuian tn 


MAA^AuautAiTs sobool or rinse 

BOSTON AIRPORT CORPORATION 
ToorotkSh FJplBr laaCraelloa— OB baw Bodara, — iT mmili-Tril 
P^oaa. FhiBg IroiB BoaIob Airport. RacBlar Anap HaUaaal 

A5SaA°lBc ) ^Wa^aPi*dlSb!£*’*’ *'*'*™*®®* OoloaUI 

ter Naw XatiaaA p. 0, Box H«, EARr*J*fMrPrtv^S?o? 

iu.iirois 

STILES AIRCRAFT. Inc. 

Fljiaf lad ikop truBia, at Bodcra pldBL 


Uas»a<JBBi:BTI£ rSTTTB — 

10 H AIRCRAFT CORPORATION 

Mamk?' ^Ot^’ NarJgrtJoo.^^AarA 

BoctoB."dirtBlA /AA^iaBCHIli'~rr'wACO* pSf.i!°'“‘ “ 

ILLINOIS Onig tt BgiA WMI ./ uAv.aa 

EAOLB ^BPOBT^ 8C t«^L OP ATIATIUA 

dBAAadB for HadABU. Exaan lABraeCara. ^rhA fA. 

MASSACHUSETTS AIRWAYS CORPORATION 
New SwAlaBd Oittrihaiort ALBXAirpn SaoLlaDGK AiaptajlM 

Opt4: 1507 Mahi SUpAt, SOS. «... 

rtptnff ruU: Asawam CeBlar, - 

iLLiro/a 

MID.WEST AIRWAYS CORPORATION 
MONMOUTH, ILLINOIS 

BASSAOBUSeTTS 

HULLANE-KENSLEA AVIATION SCHOOL 
COMPLBTB COURSE IN AERONAUTICS 
KB8IDMBT AND OOBBSSPOHDMNOa OOVBSMS 
PraapAoIVA SabI. NabIIab Oourn. 

Ad CAMBRIA ST. DEPT. AM, BOSTON, NASA 

ILLiroiS 

HEATH AIRPLANE COMPANY. Inc. 

OldAAA AAraiwralie ANcMicABiAiN la (7. 8- 
Alrplass Suppliaa Fljing School 

X8S6 Broadwap Chicage 

BJOaiOAN 

DAVIS & FELIX AIRWATS 
BATTLE CREEK. MICH. 

FLTING SCHOOL aad AIRPLANB TAXI 
SrrDSNTB TBOKOVOBir rB4/NEO Af NOMINAL OOgt 
WRITE FOR PULL INFORMATION 

itl;V07i. VACRtV'S iHRCEUItBOAUU PLVUJL PIEED 1 

OpAAMAd hr IkA Tmcktn dircTan Ot„ aba a/ Ua aUaai d.l.i 
■aIaaIa^ JfcA Tba TAOkap Almaft Co. H coadBAtAd w 

0>A war la thi nr^tad Aftar tte^war — Ajm^ 

fl. Al^MaO Md CItUIm. Tea oaa oaJp lean frora oba vbo 

M/Ca;<7dJir 

NILES AIRWAYS SCHOOL OF AVIATION 
1027 p^BcslAB Abipa. No boDA raaolrad for boIo SJfbL 
Pip BB E^trock— It taadBA •aMr cad psrtormBBea whb 

NILES AIRWAYS NILRS. MICHICAH 

1LLIKOI8 CampbeD Da SAbeppar AirpIaBA Co., Iba. 

Uba CbJABtO 10*DB5BAf*^ UnSd BBmbAr Af MdAB^ M«pM 

lA'«BhA* AM al oJ?°»artlUlid * " **®“ 

VaS addrAAA S16-II »i., Mouvs, lUdaoia. 


M/<7M/OdN LEARN TO BUILD AIRPLANES 

< Arcadia BaDdlof, SSII Woodward. DotroH, Mlckl«ac 
PlAOAA lencari fn/omcrtAii on pipdiadl atmurelAl aoti.;fAB 

Motor aiport — ConAtraetloa — nplor BMaiUAbAd d prera 
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JCHOOL — OiaraM^ls 

wnu^ffr A*bIiaLSB^v”S 

COaP., HAMMOMDgPQgT. M. Y. 




JOHNSON FLYING SEBVICE 

DAYTOH, OHIO 

A PW Sek^ tt OitUncUm. Wntt frr PHrOtr farOr^kn. 


INDIAN LAKE AVIATION COMPANY 
BUSSELL’S POINT. OHIO. 



COMPLETE PLYING COVKSE 

W0 l» t>t«h jov io flp. 

AO y**r roQAd »«liool. IbSItMu] In>trQ<AkiB. 

THE EMBRY-RIDDLE COMPAKT, WACO DISTRIBUTORS 

LUNKBN AIRPOBT CINCINNATI. OHIO 
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WHES IN EUROPE TRAVEL BY AIRI 
iBperiftJ Airwayi, die BritiaK Ufta be>waea LnpdoQ aod (ka 

IMPERIAL AIRWAYS. STS Mai£x» Ava. New York 


TO MAKE AMERICA 
FIRST IN THE AIR 

IS THE PURPOSE OF THE 
National Aeronautic AMociation 
In thi* effort it merite and inoitea 
YOUR cooperation and empport 
Recular Membenbip $5.00 per Year 
NATIONAL HEADQUARTERS 
The Barr Buildinc, 910 17tl> SL, N.W. 
WuhinctoD, D. C. 


^Vhat Do You Know 
About Airplanes ? 

A FEW years ago men bad to learn 
about aircraft from personal, costly 
experience. They had no one to 
gtude them — no one to point out mistaXes 
wben they were made — and therefore ye„rs 
were spent learning what takes months m w. 
TBOROVCB — PRACTICAL TRAlNi: G 

Todaj lha Aocricao Scbool of Avia 


Study Couxta to Prscdeal Aereosulica which haa 
hishly endomd by premiiKDl aviation authoridca. 

WRITE TODAY 

No nailer whether you have worked widi aarplao 

your life or are just begiBBias in dn io d ml r y you e 

to yooradf to aead for a compteu and dc*ailcd onlliBe of 
d“ traiaio* aad our oew aod iBlerealiai free 
■'O^ortoaitiea ia die Aii^aae iBduatTy." 

American School of Aviation 
E)ept. 8249 
3801 Michigan Aee., CHICAGO. ILL. 


KPimTatt 



Speed & Drift Indicator 


Air Spec. 10225D 

SEAMLESS STEEL TUBING 

Complete Warehouse Stoc\ 
for Immediate Shipment in any S^uantity. 





AVlAnON EMBLEMS 

SPECIAL DESIGNS AND ESTIMATES SUBMITTED 

JOHNSON CO. 

MAHUPACTUaiNO IBWBI.BS8 
S2 W. I3TH ST. ‘^IMC BUILDING" NEW TOME. A T. 


AEROTECH Inc. 

Aeronautical Engineering Design, 

Stress Analysis, Reports, Appraisals. 

AIRPORT LAYOUTS 

>9rs Sedgia«^ Ave.. til Miarvo, Bid*-, 

New Tork City Streotor. III. 


Airplane Piston Rings 


aiekoabackor i 



TRAVEl. AIR— STINSON 
MONOCOUPR 

GEO. A. WIES, Inc. 


Ann Arbor, Mich. 


302 E. Eng, Bldg. 

CONSULTANTS in 
AERONAUTICAL ENGINEERING 

L. V. KERBER E. A. STALKER 


Brand New 

LIBERTY & 0XX6 MOTORS 

GRANT MARINE MOTOR CO. 

10435 SHOEMAKER AVE, DETROIT. MICH. 


BARGAINS 


Manufactnrert Agents for Aircraft and Arressoriei 
Export! Import! 

AVIATION SERVICE CORPORATION 


AVIATION-AUTOMOTIVE 
ENGINEERING SCHOOL 

12 Qoeeaa Boalevard. Uag lalaod City. N. V. 

Leam le Fly by Flying. 

Practical instroctloni in Airplane design, Gonstroction, 
^ Re|»lrlng.^i^lng etc^^ 
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M. GREGOR 

Consulting Aero Engineer 

S(r«u Analstit. Pcrformanct £,timale. Comallatian 

: 42nd Street. Room T002.~New York Qty 


South America 

COLOMBIAN AIRWAY SYSTEM 

• lo Ceolr.l end Wcl.m Colomt 


I. Parcelpoft and Paaa 
ilk Uaitnl Fruil Steamr 

nTraiKogCo.,lnc..2! 


>«d St. New York Cit; 


HIMO MOTORS. OI-S MOTORS. alRRL.a)(S ACOISSOBIBS 

d*"ni"“r?sFr'^r ”*'^tdr 

THr’uNhrtRSrTY* S cIiOOl'^ AERONAVnCS** 


SOUTHERN AIRWAYS INC. 


WIND CONES 

I Standard size, gov. specifications $8.50. 

I First Aid Kits — weight 5 os- 

I Airplane spruce and Balsa. 

Aerotecb, Inc., Streator, 111. 
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NEW 

PRODUCTION 


IMMEDIATE 

SHIPMENT 


Contrtietmre to UJ. Army and Naay 


VAN SCHAACK BROS. CHEMICAL WORKS 

OU AVONDALE AVE. CHICAGO. ILL 


1 Index to Advertisers I 



1 Aldnaa npUM u box oniBk«r«.“«»'*A?TAnOH. ?50 *W '51Ui’'Sr.°*H«w Tark. ^ ^ 


NITRATE DOPE 


Everything in Rubber for 
the Airplane 



WAIVTED 

“ K^r>., ™ ...« ..a. OX-. SsS 

T. _ . : : — ^ rr: r — : — ^ : : P.nim>MPNT waisttpii 
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( ^HE extensivt use of the 
/ Ryan Brougham on mail 
routes on the Pacific Coast 
has demonstrated it to be a worthy com- 
panion of its sister ship "The Spirit of St. Louis”. 

The remarkable performance of this plane 
is built upon sound engineering design plus 
excellent construction — and the installation 
of Wright Whirlwind Engines. Deeply cush- 
ioned chairs, heavily insulated cabins, easy of 
access wirh s plendid ventilation, together with 


excellent vision all combine to provide con- 
venience and comfort for both passenger and 
pilot that is unusual... The durability', reliabil- 
ity and safety of Wright Whirlwind Engines 
in private flying is proverbial. Their splendid 
performance in the many overseas flights and 
in over 4,635,000 miles of military and com- 
mercial flying during 1926 confirms the faith 
that experienced fliers and aerial commercial 
operators have in this Superlative Engine. 

Send for Bulk I in No. 17 R 


WRIGHT AERONAI TICAL CORPORATION, 'Tnterson, J., U. S. I. 


, I 
•* 


WMIGrUX 


\ sl'pe;<l^ive .\cKo\AimcAi. 


engine 


I 


